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Introduction
When the parallel-trend assumption fails, most authors (e.g. Friedberg, 1999; Autor, 2003; Besley & Burgess, 2004) resort to a polynomial (linear,…) trend-augmented version of the canonical DD model (Angrist & Pischke, 2009) .
with Iτ,t=1 if t=τ and 0 otherwise, and where Yit is entity i's outcome in time t, D the treatment dummy, AFTER the after treatment dummy, and here t is a continuous variable.
Coefficient θ captures the linear trend characterizing the treated entities. And η -a trend shift around t=0 -measures the treatment effect. As suggested by Wolfers (2006) , the problem with this strategy is that it uses post-treatment observations, and that the treatment outcome takes the form of a once-in-a-time trend shift. A case in point is visible on Figure 1 . The latter describes the evolution of income per head in the Belgian province of Hainaut (in deviation to the rest of Belgium), before and after it benefited from EU money. 1 That treatment began in 1994 and lasted until 2000. The trend is clearly negative prior to treatment, and still so after. The estimation of η, using the canonical DD model 10 years after treatment, delivers a negative value, in the range of -300€. A 'placebo' estimation of that model evidently reveals that there was no parallelism before the treatment started. So, the -300€ figure is not trustworthy. This justifies estimating the trendaugmented eq.[1]. The red line on Figure 1 depicts the result. After treatment, the income handicap tends to stabilize, and this explains the moderately negative estimated trend (θ <0). By construction, this trend applies to the pre-treatment period. Being negative, it delivers "corrected" DD estimates that are less negative than the traditional ones (-245.8€>-297.3€). Also, η corresponds to the trend shift just after t=0. 2 And as income handicap after treatment is larger, that shift is still negative; suggesting that the EU policy failed (it "caused" approx: -245€ of additional income handicap). Yet, θ underestimates the actual pre-treatment trend (in blue on Figure 1 ). Before treatment, the handicap was growing faster than after. Prolonging the initial trend up to t=10 suggests that, ceteris paribus, the income handicap might have reached -3,000€, while it ended being less than -2,000€. The tentative conclusion is that the real treatment outcome was positive (in the range of +1,000€). What we propose hereafter is an alternative way of correcting DD estimation, that solely uses pre-treatment observations. Mora & Reggio (2012) suggest that DD analysis can be done by estimating a generalize fullyflexible equation, where the right-hand part only consists of time, treatment and timeXtreatment dummies:
Beyond polynomial trend-corrected DD
with t=t1,…. T and Iτ,t=1 if t=τ and 0 otherwise, covering before and after treatment periods. Treatment effect' standard error must account for the fact that it consists of a linear combination of estimated coefficients, and thus of the covariance between variables. That is automatically done by STATA test or lincom commands used hereafter, that exploit the variance-covariance matrix of the estimated coefficients. DD[p=2] t*+1; t*-1 =DD[1] t*+1; t* -DD[1] t*;t*-1 =(γ D t*+1-γ D t*)-(γ D t*-γ D t*-1) = γ D t*+1-2γ D t* +γ D t*-1 [4.] which is the difference between the observed t*+1 outcome level handicap 9 γ D t*+1 and its prediction γ D t*+ DD[1] t*;t*-1 given the handicap in t* and its expected rise due to growth-rate difference between t* and t*-1. This prediction uses only regression coefficients driven by pre-treatment observations; a major difference with the trend-augmented method of eq.[1]. Note finally that the above logic can be generalized in many ways: to the case of lagged/dynamic treatment effects, or to DD[p=q]/Parallel [p=q] .where q>2 (Vandenberghe, 2016) .
Figure 2 -How DD[2] copes with failure of Parallel[1]
$ On this figure, t*-1 is considered to be the first period observed in the data. Hence, γ D t*-1 is subsumed into γ D and, in contraxt with eq;[6], DD[2] is computed using only 2 coefficients.
Application to Hainaut data
To illustrate the properties of the eq. Thus, it is necessary to go beyond Parallel[1] to capture EU-Objective 1's true impact. Interestingly, as we possess many pre-treatment periods, we can implement both the traditional trend-corrected DD method and DD[2]/ Parallel [2] . Results are reported in Table 3 . The last two columns correspond to year 2003 (t*+10). As anticipated, the two estimators deliver treatment effect estimates that significantly diverge. Whereas the traditional linear-trend corrected method concludes to a negative impact (i.e. the income handicap rose by -238.5€), our preferred fully-flexible DD[2]/ Parallel [2] method diplays a gain of 916.2€. This illustrates the striking differences induced by a method that only uses pre-treatment observations to account for trend differences, and also lift the constraint of outcome as one-in-a-time trend shift. 
